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DETAILED ACTION 

Response to Amendment 

1 . Claims 1 -1 3 have been amended. Claims 1 -1 3 are pending. 

2. The Abstract has been amended. Figure 14 of the Drawings has been 
amended. 

Drawings 

3. The drawings were received on 22 November 2004. These drawings are 
acceptable. 

Claim Objections 

4. Claims 1 , 2, 5-8, and 1 3 are objected to because of the following informalities: 
In claim 1 line 1 1 , claim 2 line 10, claim 5 line 3, claim 6 line 4, claim 7 line 4, 

claim 8 lines 6-10, and claim 13, lines 7-8, "estimated mean arterial pressure" needs to 
be amended to - - said mean blood pressure - - in order to provide proper antecedent 
basis for the term. Appropriate correction is required. 

5. Claims 1 and 1 3 are objected to because of the following informalities: 

In the preamble of claim 1 , the Examiner suggests including "a cuff adapted for 
attachment to a subject and pressurized and depressurized to measure said subject's 
blood pressure" in the body of the claim as the first element in the apparatus in order to 
properly describe the structure of the apparatus. 
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In the preamble of claim 1 3, the Examiner suggests including "employing an 
electronic blood pressure monitor having a cuff attached to a subject and pressurized 
and depressurized in order to measure the subject's blood pressure" in the body of the 
claim as the first step in the method in order to properly describe the steps of the 
method. In addition to the preamble of claim 13, the Examiner suggests amending "A 
blood pressure measurement method" to - - A method of measuring blood pressure - -. 
Appropriate correction is required. 

6. Claim 2 is objected to because of the following informalities: 

In line 2, "includes" should be amended to - - comprises - - in order to have 
consistent language throughout the claim. Line 4 should be amended to - - a pulse 
wave detected; - - and new line should begin with "said diastolic blood pressure detector 
comprises..." in order to show a separation in the limitation for the pulse wave detector 
and the diastolic blood pressure detector. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

7. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Support for claim 8 can be found on page 13, lines 1-24, of the Specification. 
However, it is not clear from the Specification what the Applicant means by "this is 
discarded" in the claim. Based on the claim, it appears that "this is discarded" refers to 
the "estimated mean arterial pressure" is discarded, and the flat amplitude proceeds to 
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determine the systolic blood pressure by an alternate estimate of mean arterial 
pressure. But, if this is the case, the Specification does not provide sufficient support 
for this function of the flat amplitude detector. The Examiner suggests using language 
consistent with what is disclosed the Specification. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1, 2, 5 (5/2), 6 (6/2), 7 (7/2), and 13 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Nishibayashi, US 6,589,186 B2. 
Claim 1 : Nishibayashi teaches an "electronic blood pressure monitor" (blood 
pressure measuring apparatus) 10 (see fig. 2) having a cuff 12 "adapted for attachment 
to a subject and pressurized and depressurized" (see col. 3, lines 49-67) to "measure 
said subject's blood pressure" (see col. 1, lines 43-53), comprising: 

a "pulse wave detector" (pulse wave filter circuit or cuff pulse wave detecting 
device) 26 "detecting said subject's pulse wave as said cuff occludes said subject" (see 
fig. 2 and col. 4, lines 1-21); 
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a "mean blood pressure estimator" (mean-blood-pressure determining means) 56 
"estimating said subject's mean blood pressure from said pulse wave detected by said 
pulse wave detector" (see fig. 2 and col. 5, line 54 to col. 6, line 2); 

a "diastolic blood pressure detector" (diastolic-blood-pressure determining 
means) 54 "detecting said subject's diastolic blood pressure" (see fig. 2 and col. 5, lines 
34-53); and 

a "systolic blood pressure calculator" (systolic-blood-pressure determining 
means) 60 "calculating said subject's systolic blood pressure from said estimated mean 
arterial pressure, said detected diastolic blood pressure and a waveform of said pulse" 
(see fig. 2 and col. 6, lines 34-64). 

Claim 2 : Nishibayashi teaches the pulse wave detector 26 comprises a "waveform 
parameter calculator" (pulse-wave-magnitude determining means) 58 "calculating a 
wave form parameter indicative of a feature of a waveform of a pulse detected" (minimal 
magnitude, Imin, a mean magnitude, Ig, and a maximal magnitude, I max, of the cuff 
pules wave CW) (see col. 6, lines 3-33); the diastolic blood pressure detector 54 
comprises a "diastolic blood pressure calculator" (oscillometric algorithm) "using said 
waveform parameter to calculate diastolic blood pressure" (determines an envelope of 
respective amplitudes, A, of respective heartbeat-synchonous pulses of the cuff pulse 
wave CW, determines a differentiated waveform or curve of the thus determined 
envelope, and determines as the diastolic blood-pressure value BP(DIA), a cuff 
pressure Pc at a time when the differentiated curve shows an inflection point) (see col. 
5, lines 36-53); the mean blood pressure estimator 56 "employs the waveform 
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parameter to determine a reference pressure point within any range from a point of no 
more than systolic blood pressure to a point no less than a diastolic blood pressure and 
with reference to said reference pressure point calculates estimated mean arterial 
pressure by using said waveform parameter correlated with an average value of an 
intra-arterial pressure waveform" (determines, according to the oscillometric algorithm, 
an envelope of respective amplitudes A of respective heartbeat synchronous pulses of 
the cuff pulse wave CW, and determines, as the mean blood-pressure value 
BP(MEAN), a cuff pressure Pc at a time when the envelope shows a peak, i.e., the 
greatest amplitude) (see col. 5, lines 54-66); and the systolic blood pressure calculator 
60 "correlates said diastolic blood pressure and said estimated mean arterial pressure 
to said pulse waveform's maximum and average values and calculates a blood pressure 
corresponding to said pulse waveform's maximum value point to determine systolic 
blood pressure" (determines a systolic blood-pressure value BP(SYS) of a body portion 
of the patient on which the cuff 12 is worn, based on the diastolic and mean blood- 
pressure values BP(DIA), BP(MEAN) determined by the blood-pressure determining 
means 52 and the minimal, mean, and maximal pulse-wave magnitudes Imin, Ig, Imax 
determined by the pulse-wave-magnitude determining means 58) (see col. 6, lines 35- 
64). The systolic-blood-pressure determining means 60 "correlates" by using a 
relationship L or using Expressions 1 and 2 (see col. 6, lines 45-64). 
Claim 5 (5/2. claim 5 dependent on claim 2) : Nishibayashi teaches the mean blood 
pressure estimator 56 "determines as said estimated mean arterial pressure a cuff 
pressure allowing a pulse wave amplitude to be maximized" (determines, as the mean 
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blood-pressure value BP(MEAN), a cuff pressure Pc at a time when the envelope 
shows a peak, i.e., the greatest amplitude) (see col. 5, lines 54-66). 
Claim 6 (6/2) : Nishibayashi teaches the mean blood pressure estimator 56 "uses 
an area of an apical portion of a pulse wave amplitude envelope to perform an operation 
to determine said estimated mean arterial pressure" (the mean, i.e., area-gravity-center 
magnitude Ig may be determined by summarizing a waveform of the one heartbeat- 
synchronous pulse of the cuff pulse wave CW and dividing the thus summarized value 
by a period, T, of the one pulse) (see fig. 4 and col. 6, lines 3-24). 
Claim 7 (7/2) : Nishibayashi teaches the mean blood pressure estimator 56 "uses 
a waveform parameter indicative of stiffness in a vicinity of a pulse wave rising point to 
determine said estimated mean arterial pressure" (determines, as a mean blood- 
pressure value BP(MEAN) of the patient, a cuff pressure Pc at a time(i.e., a time, t3, 
shown in FIG. 3) when the greatest amplitude A is shown on the envelope) (see col. 8, 
lines 35-38). 

Claim 13 : Nishibayashi teaches a blood pressure measurement method employing 
an "electronic blood pressure monitor" (blood pressure measuring apparatus) 10 (see 
fig. 2) having a cuff 12 "attached to a subject and pressurized and depressurized" (see 
col. 3, lines 49-67) in order to "measure the subject's blood pressure" (see col. 1 , lines 
43-53), comprising: 

"detecting a pulse wave of the subject occluded by said cuff' (function of pulse 
wave filter circuit or cuff pulse wave detecting device 26) (col. 4, lines 1-21); 
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"estimating the subject's mean blood pressure from a pulse wave detected" 
(function of mean-blood-pressure determining means 56) (see col. 5, line 54 to col. 6, 
line 2); 

"detecting the subject's diastolic blood pressure" (function diastolic-blood- 
pressure determining means 54) (see col. 5, lines 34-53); and 

"calculating the subject's systolic blood pressure from the estimated mean 
arterial pressure, the detected diastolic blood pressure and the detected pulse wave's 
waveform" (function of systolic-blood-pressure determining means 60) (see col. 6, lines 
34-64). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 9 (9/2) and 10(10/2) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishibayashi, US 6,589,186 B2, as applied to claim 2 above, and 
further in view of Oka et al, US 5,836,887 A. 

Claims 9 (9/2) and 10 (10/2) : Nishibayashi does not teach "said systolic blood 
pressure calculator calculates systolic blood pressure for each pulse wave of a plurality 
of pulses obtained during measurement and provides an average of such obtained 
systolic blood pressures as an ultimate systolic blood pressure" and "a pulse wave 
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average calculator calculating average values of a plurality of pulse waves, respectively, 
from said average values calculated by said pulse wave average calculator, and 
determines an average of these calculated systolic blood pressures as an ultimate 
systolic blood pressure". However, these functions are merely computations, i.e. 
averaging, of data, in which the systolic blood pressure determining means 60 is 
capable of performing. In addition, averaging systolic blood pressure is well-known in 
the art. For example, Oka teaches a moving average calculating means 80 calculating 
a plurality of moving averages (P A vi and P A v2) for a plurality of systolic blood pressure 
values (see col. 5, lines 54-66, and col. 8, lines 32-40). Each moving average 
represents an "ultimate systolic blood pressure" relative to each time period. Therefore, 
it would have been obvious for one of ordinary skill in the art at the time the invention 
was made to modify Nishibayashi to calculate a moving average of the systolic blood 
pressures calculated in order to determine the abnormality of the blood pressure as 
suggested by Oka (see col. 8, lines 32-53). 

10. . Claim 12 (12/2) is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishibayashi, US 6,589,186 B2, as applied to claim 2 above, and further in view of 
Takatsu et al, US 4,494,305 A. 

Claim 12 (12/2) : Nishibayashi teaches a display device 40. Nishibayashi does not 
teach a "blood pressure variation range display calculating a systolic blood pressure for 
each pulse wave of a plurality of pulses obtained during measurement, and displaying 
how a plurality of systolic blood pressures vary in value". However, it is well known in 
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the art at the time the invention was made to have a display capable of calculating blood 
pressure values for each pulse wave of a plurality of pulses obtained during 
measurement and displaying how plurality of blood pressure values vary. For example, 
Takatsu teaches a display matrix 46 (see fig. 6) including a first display portion 47 for 
indicating by digits a maximum blood pressure 47a, an average blood pressure 47b and 
a minimum blood pressure 47c determined at each measuring cycle (pulse wave cycle) 
(see col. 4, lines 37-50). The display matrix 46 also includes a second display portion 

48 for indicating the blood pressure time-wise varying trends in a two-dimensional table 

49 defined by an x axis 49a indicative of time and a y axis 49b indicative of blood 
pressure. Therefore, it would have been obvious for one of ordinary skill in the art to 
modify Nishibayashi's display device 40 to incorporate Takatsu's display matrix 46 in 
order to show a trend analysis of the systolic blood pressures calculated by 
Nishibayashi. 

1 1 . Claims 3, 5 (5/2), 6 (6/2), and 7 (7/2) are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nishibayashi, US 6,589,186 B2, as applied to claim 2 above, 
and further in view of Miyazaki, US 5,868,679 A. 

Claim 3 : Nishibayashi teaches a pulse-wave filter circuit 26. Nishibayashi is silent 
on the function of the filter 26. Additionally, Nishibayashi does not teach a "waveform 
distortion corrector correcting said waveform parameter to cancel an error introduced by 
a distortion of a detected pulse wave relative to said arterial waveform into systolic 
blood pressure calculated." However, Miyazaki teaches a similar device (same 
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Assignee, Colin Corporation) comprising a band-pass filter, i.e. "waveform corrector", 
22, which permits only a 1 to 10 Hz frequency band component to produce a pulse- 
wave signal SM1 , which is free from noise such as motion-induced artifact noise. 
Therefore, Miyazaki's filter 22 would "correct" the distortion of the waveform due to 
motion-induced artifact noise in the detected pulse wave signal (from a pulse wave 
detector) relative to the actual arterial waveform. Thus, it would have been obvious for 
one of ordinary skill in the art to modify Nishibayashi's filter with Miyazaki's filter in order 
to have a noise free pulse waveform for further processing. 
Claims 5 (5/3). 6 (6/3). and 7 (7/3) : The subject matter of claims 5-7 were 
anticipated by Nishibayashi as discussed above (see section # 8 above). 

12. Claims 9 (9/3) and 10 (10/3) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishibayashi, US 6,589,186 B2, in view of Miyazaki, US 5,868,679 A, 
as applied to claim 3 above, and further in view of Oka et al, US 5,836,887 A. 
Claims 9 (9/2) and 10 (10/2) : The subject matter of claims 9 and 1 0 were 
unpatentable over Nishibayashi in view of Oka as discussed above (see section # 9 
above). 



13. Claim 12 (12/3) is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishibayashi, US 6,589,186 B2, in view of Miyazaki, US 5,868,679 A, as applied to 
claim 3 above, and further in view of Takatsu et al, US 4,494,305 A. 
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Claims 9 (9/3) and 10 (10/3) : The subject matter of claims 9 and 10 were 
unpatentable over Nishibayashi in view of Takatsu as discussed above (see section # 
10 above). 



Allowable Subject Matter 

14. Claims 4, 8, and 1 1 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

1 5. Claim 8 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

16. The following is a statement of reasons for the indication of allowable subject 
matter: 

Claim 4 (5/4. 6/4. 7/4. 8/4, 9/4. 10/4. 11/4. 12/4) : The prior art of record does not 
teach the electronic blood pressure monitor of claim 3, including: a waveform distortion 
corrector makes a correction based on a waveform parameter representative of a 
relationship between intra-arterial pressure and vascular volume obtained when the cuff 
effects occlusion. 

Claim 8 (8/2, 8/3) : The prior art of record does not teach the electronic blood pressure 
monitor of claims 2, 3, or 4, including: a flat-amplitude detector detecting when there 
exists a cuff pressure range free of significant variation in pulse wave amplitude when 
said cuff pressure is changed (i.e. a flat portion of the curve in Figure 10 of the 
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disclosure), wherein: when said flat amplitude detector detects that in a cuff pressure 
range free of significant variation in pulse wave amplitude (i.e. detects a flat portion) 
there exists estimated mean [blood] pressure corresponding to a maximized pulse wave 
amplitude, this is discarded; and systolic blood pressure is determined from one or both 
of the estimated mean [blood] pressure obtained by an operation based on an area of 
an apical portion of said pulse wave amplitude envelope and the estimated mean 
[blood] pressure obtained as based on a waveform parameter indicative of stiffness in a 
vicinity of a pulse wave rising point. Support for this claim is discussed on page 1 3, 
lines 1-24, of the Specification. 

Claim 11 (11/2, 11/3) : The prior art of record does not teach the electronic blood 
pressure monitor of claims 2, 3, or 4, including: the systolic blood pressure calculator 
calculates a systolic blood pressure for each pulse waveform of a plurality of pulses 
obtained during measurement, classifies such results into a plurality of classes within a 
range of cuff pressure being applied when a pulse wave is generated, and performs an 
operation weighting an average value of each class to determine a systolic blood 
pressure to be a result of the measurement. 



Conclusion 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Navin Natnithithadha whose telephone number is (571) 
272-4732. The examiner can normally be reached on Monday-Friday, 8:00-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on (571) 272-4726. The fax phone 
number for the organization where this application or proceeding is assigned is (571 ) 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Navin Natnithithadha 
Patent Examiner 
GAU 3736 
08 August 2005 



